Anti-metastatic effects of RAPTA-C conjugated polymeric micelles on two-dimensional (2D) breast tumor cells and three-dimensional (3D) multicellular tumor spheroids.
Macromolecular ruthenium (Ru) complexes are a promising avenue to better, and more selective, chemotherapeutics to treat metastatic cancers. In our previous research, amphiphilic block copolymeric micelles carrying RAPTA-C (RuCl2(p-cymene)(PTA)) were demonstrated to improve the cellular uptake and cytotoxicity of RAPTA-C (Blunden et al., 2013). However, the anti-metastatic effect of RAPTA-C conjugated polymeric micelles is yet to be established. In this work, we investigated the anti-metastatic effects of RAPTA-C conjugated micelles in both 2D and 3D in vitro breast tumor cell models in comparison with free RAPTA-C. RAPTA-C conjugated micelles showed an improved anti-metastatic effect compared with RAPTA-C for 2D cultured breast tumor cells. RAPTA-C micelles selectively targeted the metastatic tumor cells over the nontumorigenic CHO cells. 3D MCTS assays showed that RAPTA-C conjugated micelles showed a cell growth inhibition similar to that of ten times of the free drug. Further improvement of the RAPTA-C delivery vehicle may provide useful tools to harness ruthenium compounds for metastatic cancer therapy. The interest in ruthenium drugs stem from their anti-metastatic effect. In contrast to other metal-based drugs that inhibit the growth of tumor cells, ruthenium drugs seem less toxic, but have a pronounce effect on the migration of cancer cells. The ruthenium drug chosen here, RAPTA-C, is capable of inhibiting migration as shown in various assays here. In this publication, we could show for the first time that this effect is enhanced when the drug is delivered using micelles. Important in particular is that the effect is more pronounced in cancerous breast cancer cells while RAPTA-C delivered in micelles does not seem to show any effect on healthy cells. We believe that the presented micelles are suitable carriers for this anti-metastatic drug. The design of the micelle would also allow the encapsulation of other drugs in future studies creating a potentially powerful bullet.